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and  change  to  participate  in  societal  evolution  and  contribute  to  sustainable  
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chemical  and  biochemical  and  physiological  process  in  plants  can  be  described  in  
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in  biochemistry  and  molecular  biology  made  considerable  progress  in  the  
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processes  in  this  case  of  population  dynamics  and  of  the  relation  between  various  
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The  fourth  and  last  theme  concerns  the  higher  integration  levels  where  the  three  
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e - growth respiration











PAR: 75 GJ ha-1 d-1
Rglob: 150 GJ ha-1 d-1
Gross assimilation rate
Net assimilation rate








CO2 + H2O          (CH2O) + O2
GJ ha-1 d-1 J J-1 (Rglob)
8 light quanta (1610kJ) 
mol-1 (CH2O)
500 kg CO2 
ha-1d-1







The  willingness  of  many  scientists  from  various  universities  and  also  from  private  
????????????? ???????????????????????????????????????????????????????? ???????????????
research  can  be  directly  connected  to  the  engineering  sciences  that  may  deliver  
?????????????????????????????????????????????????????????????????????????????????  
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demonstrated  the  large  potential  for  productivity  increase  even  in  the  Dutch  
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Total  area  needed  
  
100  %   30  m2   0,5  x  Netherlands  
  
10  %   300  m2   0,5  x  Sweden  
1  %   3000  m2   3  x  France  





Europe in 2050:  650 million people require 2TW power
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and  stronger  unifying  concepts  can  substantially  contribute  to  the  productivity  rise  of  
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environment  and  investment  by  public  and  private  sector  continues  to  lead  to  a  
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???????????????????????th  century  when  there  were  about  one  billion  people  −  now  
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high  speed  computers  
start  industrial revolution
start  2nd  agricultural revolution
1st  irrigation works
invention plow




war  on  malaria  
  









speculations ‘deductive  research’  
‘systematic  research’  
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until  now  has  covered  the  period  before  my  new  assignment  in  2001  to  other  















































security  and  on  sustainable  development  have  made  clear  that  not  only  the  students  
incremental change 
system innovation



































During  the  course  the  students  came  to  the  clear  conclusion  that  choices  are  always  
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natural  resources  should  be  treated  with  much  care  because  of  the  irreversible  
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be  very  rewarding  and  stimulating  if  the  discussion  is  oriented  to  these  upgraded  
and  updated  perspectives  translated  in  concrete  action  rather  than  the  discussion  on  
????????????????????????????????????????????????????????????????????????????????




the  fallacy  of  misplaced  concreteness  by  the  introduction  of  wrong  indicators  or  by  
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industry  including  all  Dutch  cooperatives  take  sustainable  development  seriously  
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from  the  present  mega  scale  production  units  can  be  made  operational  in  due  course  
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????????????????????????????????????????????? ?????????? ??????? ??????????????????
22  |  ??????????????????????????????Perspectives  in  hindsight Wageningen  University  |  23  
dominated  by  small  scale  biosolar  generation  connected  through  networks  are  
???????????????????????????????????????????? ?????????? ?????????????? ?????????
safeguard  both  agro-­‐‑biodiversity  and  save  land  area  for  nature  if  the  highly-­‐‑
productive  agriculture  using  production  ecological  principles  is  done  at  the  right  
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broker  as  focal  point  and  as  the  place  where  genetic  material  is  stored  and  available  
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responded  with  a  plea  for  the  Swiss  system  of  democracy  where  a  substantial  
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much  conservatism  based  on  badly  understood  self-­‐‑interest  have  a  function  to  make  
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did  not  continue  because  of  lack  of  balance  between  commitment  and  responsibility  






























The  need  to  work  in  a  society  and  improve  decision-­‐‑making  was  key  in  my  
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The  strong  interest  of  students  in  societal  goals  such  as  food  security  and  sustainable  
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and  it  was  an  honor  and  a  privilege  to  contribute  to  this  honorable  task  for  such  a  
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